Retinol and retinoic acid bind human serum albumin: stability and structural features.
Vitamin A components, retinol and retinoic acid, are fat-soluble micronutrients and critical for many biological processes, including vision, reproduction, growth, and regulation of cell proliferation and differentiation. The cellular uptake of Vitamin A is through specific interaction of a plasma membrane receptor with serum retinol-binding protein. Human serum albumin (HSA), as a transport protein, is the major target of several micronutrients in vivo. The aim of present study was to examine the interaction of retinol and retinoic acid with human serum albumin in aqueous solution at physiological conditions using constant protein concentration and various retinoid contents. FTIR, UV-vis, CD and fluorescence spectroscopic methods were used to determine retinoid binding mode, the binding constant and the effects of complexation on protein secondary structure. Structural analysis showed that retinol and retinoic acid bind non-specifically (H-bonding) via protein polar groups with binding constants of K(ret)=1.32 (+/-0.30)x10(5)M(-1) and K(retac)=3.33 (+/-0.35)x10(5)M(-1). The protein secondary structure showed no alterations at low retinoid concentrations (0.125 mM), whereas at high retinoid content (1mM), an increase of alpha-helix from 55% (free HSA) to 60% and a decrease of beta-sheet from 22% (free HSA) to 18% occurred in the retinoid-HSA complexes. The results point to a partial stabilization of protein secondary structure at high retinoid content.